A study was conducted at the Research Farms of Biofuel Alternate and Renewable Energy Ltd, Edidi, Kwara State, Nigeria. Zero tillage, ploughing once and ploughing + harrowing and three rates of nitrogen fertilizer (0, 30, 60 Kg ha -1 Urea) were evaluated to assess their effect on soil physical and chemical properties and performance of Yellow Oleander (Thevetia peruviana (Pers.) Schum.). The experiment, designed as 3 x 3 factorial and fitted into randomized complete block design (RCBD) was laid out in split-plots and replicated four times. Ploughing once as against zero tillage and ploughing + harrowing produced higher values for plant height, number of primary branches, kernel number, kernel weight, N, P, K, Ca and Mg. The performance of ploughing once treatment was related to higher soil nutrient. Nitrogen fertilizer improved significantly the growth and yield of Thevetia when compared with the control. There were no significant difference in number and weight of kernel at 30 kg N ha . Due to the rising cost of fertilizer, ploughing once and application of 30 kg N ha -1 is recommended for Thevetia production in Nigerian southern guinea savanna.
Introduction
Soil tillage is one of the agricultural production methods that is of extreme importance to both rural and urban farmers. Sustainable food production has therefore been linked to different agricultural production techniques. Lal, (1995) defined soil tillage as physical, chemical or biological soil manipulation to optimize conditions for germination, seedling establishment and crop growth. Some of the objectives of tilling the soil include seedbed preparation, water and soil conservation, erosion and weed control. FAO-IITA, (2000) reported that retaining crop residues on the soil surface with conservation tillage reduces evapotranspiration, increases infiltration rates, and suppresses weed growth. Conservation agriculture (CA) technologies reduce soil disturbance and retain crop residues can minimize soil evaporation and soil erosion losses, increase nutrient use efficiency, and reduce energy requirements for crop establishment compared with conventional tillage (Sayre and Hobbs, 2004: Lal et al., 2007) .
Tillage loosens the soil and buries crop residue; which leaves the soil vulnerable to pounding rain and strong winds, which are both contributing factors to erosion (Lal et al., 2007) . When the soil surface dries after excessive tillage, a heavy rain can create a crust that makes germination, emergence and crop establishment difficult (Lal et al., 2007) .
Thevetia peruviana (Pers) Schum. is an evergreen tropical arborescent shrub in the family Apocynaceae of the order Gentianales. It is commonly known as Yellow oleander (nerium), Lucky nut, Be-still tree, gum bush, bush milk, exile tree in India, Cabalonga in Puerto Rico and Olomi ojo by the Yorubas of Nigeria. It grows readily in the wild. In spite of the high oil content (67%) of its kernel (Azam et al., 2005) and favourable protein content (37%) in de-oil cake (Ibiyemi et al., 2007) , it has remained only an ornamental, fencing or wasteland plant in Nigeria. Ibiyemi et al. (2007) produced quality and sizable bio-diesel from T. peruviana seeds and reported that the shrub has a wider range of uses than some tree borne oil seeds such as physic nut (Jatropha curcas), castor-oil plant (Ricinus communis) and neem (Azadirachta indica) which have been identified and widely used as potential source of quality biodiesel.
Tillage induces nutrient release, decomposition of organic matter and mineralization of organic nutrients (Ojeniyi, 1992) . However, intensive tillage causes rapid degradation of soil physical, chemical and biological qualities (Lal, (1995) , hence there is need to establish tillage recommendation for Thevetia. In the same vein, soil tillage and application of soil amendment in soil management practices is one of the cardinal points to increasing crop yield.
Tillage practices play vital role on crop establishment, growth and development, as intensive tillage causes greater soil and nutrient erosion (Subbulakshmi, 2009) . Nitrogen is frequently the most limiting essential nutrient in natural ecosystems (Tilman, 2002) . Insufficient nitrogen typically limits plant growth in nature and plants merely slow their growth to fit the available supply of nitrogen (Aboyeji and Abayomi, 2013a). Nitrogen is a major nutritional element required for tissue differentiation and its role in increasing plant growth and development are well documented by various workers (Aziz, 2007; Shedeed, 1986) .
The response of Thevetia to N fertilizer application and different tillage systems had not been investigated, however, farmers have to know the rate of application of fertilizers. The present study centered on the evaluation of the possibilities of employing the combination of different tillage methods and application of varying rates of nitrogen fertilizer for sustainable cropping of Thevetia on Alfisol of Nigeria southern Guinea savanna.
Materials And Methods Description of the experimental site
The research was conducted during the 2013 and 2014 cropping seasons at the Research Farms of the Biofuels Alternate and Renewable Energy Ltd, Edidi, Kwara State, Nigeria to assess the effect of different tillage systems and application of varying rates of nitrogen fertilizer on soil properties and the performance of Thevetia peruviana in Nigeria southern guinea savanna. Edidi lies between Latitude 8 o 14' N, Longitude 4 o 56' E and on an elevation of 447m above sea level. As usual rainfall started in March and ended in October or early November with a break of about two weeks either in July or August. Edidi has an average annual rainfall of between 1000mm -1400mm which is peculiar to the southern Guinea savanna areas. On the average there are about 6 -7 rainy days per month, usually between May and October. The total annual rainfall in 2014 was higher than that of 2013, even though the monthly rainfall distributions for the two years were similar.
The dry season started from November and ended by February/March of the following year. The annual rainfall during 2013 and 2014 were 1036mm and 1449mm respectively. The climatic conditions during the experimental periods are presented on Tables 1 and 2 for 2013 and 2014 respectively. The soil of the experimental site is an Alfisols classified as Oxic Haplustalf (USDA) or luvisol (FAO). Composite upper soil layer (0-15 cm) samples from the experimental sites were taken to determine the physical and chemical properties of the soil before cropping. A variety of crops were grown at the sites including maize (Zea mays L.), guinea corn (Sorghum bicor L. Moench), soybean (Glycine max L.) and various leafy vegetables consecutively for seven years without fertilizer application before the initiation of this study.
Treatment and experimental design
The experiment consisted of three tillage systems-zero tillage, ploughing once and ploughing + harrowing and three rates of nitrogen fertilizer (0, 30, ). The experimental design was a factorial in Randomized Complete Block with split-plot arrangement model and replicated four times.
Plot size and land preparation
The size of each main plot in the experiment was 12 m x 12 m while that of the sub-plot was 4 m x 12 m. Alleyways between each main plot and between each replicates were 3 m. Each main plot was then tilled based on the assigned treatment (zero tillage, ploughing once and ploughing + harrowing). The number of plants in each sub-plot was 12 plants while each main plot contained 36 plants at a spacing of 2 m x 2 m. Borders were made across each sub-plot to prevent seepage.
Disc ploughing and harrowing were carried out to an average depth of 20 cm with a disc plough and harrow mounted separately on STEYR 768 tractor of 51.5kw. In the zero tillage treatments, the existing weeds were destroyed using a systemic herbicide (Glyphosate) applied at 4 liters/ha. Operations for the three tillage methods were carried out within the first and second week of May 2013 and 2014 respectively.
Determination of soil properties
Prior to the commencement of the experiment in 2013 and 2014, soil samples were taken from 0 to 15 cm depths from each site. The samples were put in an oven set at 100 0 C for 24 h for determination of bulk density. Total porosity was calculated from bulk density using particle density of 2.65 g/cm 3 . The soil samples were also bulked, air-dried and sieved using a 2 mm sieve and analysed for particle-size, soil organic matter, total N, available P, exchangeable K, Ca and Mg, and p H . At the end of the experiment, soil samples were also taken for routine soil analysis on plot basis. Samples were analysed as described by P (Pansu and Gautheyrou, 2006) . Particle-size analysis was done using hydrometer method (Gee and Or, 2002) . The organic matter was determined by the procedure of Walkley and Black using the dichromate wet oxidation method (Nelson and Sommers, 1992) . Total N was determined by micro-Kjeldahl digestion method (Bremner, 1996) , available P was determined by Bray-1 extraction followed by molybdenum blue colorimetry (Frank, 1998) . Exchangeable K, Ca and Mg were extracted using ammonium acetate, K level was determined using a flame photometer, and Ca and Mg by the EDTA titration method Two weeks after transplanting, determination of soil physical properties in all plots commenced and this was done at monthly interval on five occasions for each year. Five undisturbed samples (4 cm diameter, 10 cm high) were collected at 0-15 cm depth from each plot using core soil sampler and were used for the evaluation of bulk density (Campbell and Henshall, 1991) and gravimetric moisture content after oven dried at 100 0 C for 24 hours. Soil temperature was determined at 15.00 hours with a soil thermometer inserted to 5 cm depth. Five readings were made per plot at each sampling time and the mean data were computed.
Nursery/Transplanting
The seeds were pre-germinated in a covered and protected nursery in plastic bags for 6 weeks before they were transplanted to the field at a spacing of 2m by 2 m on the flat. The total plant population was 2,500 plants ha -1 The seeds for the year 2013 experiment were sown on the 2 nd of April, 2013 and transplanted on the 21st of May, 2013, while the seeds for the year 2014 experiment were sown and transplanted on the 6 th of April, 2014 and 25 th of May, 2014 respectively.
Fertilizer application
For each of the tillage treatments, nitrogen fertilizer in form of Urea (46% N) was applied at the rate of 0, 30 and 60 kg N ha -1 in two split doses. The first dose of 0, 15 and 30 kg N ha -1 was applied at 2 weeks after transplanting (WAT) while the second dose of 0, 15 and 30 kg N ha -1 was applied at 6 WAT by side placements at about 8-10 cm away from the base of the plant.
Weed control
Glyphosate a systemic and non-selective herbicide was used at the rate of 2.5kg a.i ha -1 at intervals 6, 18 and 26 weeks after transplanting using Knapsack sprayer to control both annual and perennial weeds. The herbicide was carefully applied so that it does not contact with any green part of the tree, including the trunk.
Harvesting
Mature fruits were manually collected after reaching maturity stage as indicated by the black colour of the succulent outer covering. The succulent outer covering of the seeds were removed and the seeds dried, counted and weighed separately per plot.
Data collection
The following parameters were collected during the two years of the research work. Plant height (cm): -The heights of five tagged plants per plot were measured at 8, 16 and 24 weeks after transplanting, using meter rule from ground level to the tip of the highest growing point, and the mean recorded. Number of primary branches: -This was determined at intervals of 8, 16 and 24 WAT by counting the numbers of branches that were 5cm long and above in length that emerged directly from the main stem from each of the five tagged plants per plot and the mean recorded. Number of kernels harvested (ha -1 ): -Harvested mature seeds were counted per plot and the mean value recorded as number of seeds per hectare. Dry weight of 10 seeds per plot (kg): -After harvest and drying of the seeds for 3 days, 10 seeds were randomly picked from each plot, weighed and recorded per hectare.
Data analysis
The data collected were subjected to analysis of variance (ANOVA) using Statistical Analysis Software (SAS, 2000) and the significant treatment means were compared using the Duncan's multiple range test (DMRT) at p =0.05 probability level.
Results

Initial soil physical and chemical status of the sites before experimentation
The results show that the sites are sandy loam, high in sand and bulk density, slightly acidic, low inorganic matter, N, P and Ca but adequate in K and Mg (Table 3) .
Effect of tillage methods and Nitrogen fertilizer application on soil physical and chemical properties
Tillage methods influenced soil physical properties significantly (Table 4) . Zero tillage has the highest values of bulk density and ploughing + harrowing the least. There was no significant difference between ploughing once and ploughing + harrowing. Tillage methods also influence the soil moisture content significantly. The order was zero tillage > ploughing once > ploughing + harrowing. However, in both years, ploughing + harrowing had significantly higher values of temperature while zero tillage had the least value.
Nitrogen fertilizer applications do not influence soil physical properties significantly in both years. There was no significant interaction between tillage methods and rates of applied nitrogen fertilizer on bulk density, moisture content and soil temperature in the two years of the experiment. Table 5 shows the result of the effect of tillage methods and nitrogen fertilizer application on soil chemical properties in 2013 and 2014 cropping seasons. The results show that tillage methods significantly influence N, P, K, Ca and Mg in both years with ploughing once having the highest value and ploughing + harrowing the least. The order was ploughing once > zero tillage > ploughing + harrowing. There was no significant difference in the values of organic matter between ploughing once, zero tillage and ploughing + harrowing. The mean values of organic matter for zero tillage, ploughing once and ploughing + harrowing were respectively, 2.47, 2.48 and 2.42. The value of N for zero tillage, ploughing once and ploughing + harrowing was 0.16, 0.19 and 0.12 respectively. Phosphorus had the mean values of 5.7, 6.6 and 4.8 for zero tillage, ploughing once and ploughing + harrowing respectively. Mean K for zero tillage, ploughing once and ploughing + harrowing were 0.15, 0.17 and 0.13 respectively while Ca and Mg values for zero tillage, ploughing once and ploughing + harrowing were respectively, 1.52, 1.80, 1.26 and 0.58, 0.75, 0.47 respectively.
Nitrogen fertilizer in form of Urea also positively influenced soil chemical properties compared with no application. In 2013, 30 kg/ha urea significantly produced higher values of N, P, K, Ca and Mg compared with no application. The values of soil chemical properties recorded by 30 kg/ha was not statistically different from that of 60 kg/ha Nitrogen fertilizer. The values of soil organic matter were also not significantly different between the control and other treatments.
The interaction between tillage methods and rates of nitrogen fertilizer was not significant on organic matter in both years and on total nitrogen in 2013. There was significant interaction effect of tillage methods and rates of nitrogen fertilizer on total nitrogen in 2014 and available phosphorus and exchangeable cations in both years.
Effect of tillage methods and Nitrogen fertilizer application on plant height
Zero tillage and harrowing once plots positively influenced the plant height in both years and at all sampling periods but the difference in the values of the tillage systems were not significant at 16 and 24 weeks after transplanting (WAT) in 2013. Ploughing + Harrowing tillage method gave shorter plant height while the difference in the height of plants on zero tillage and harrowing once plots was not significant, though ploughing once had taller plant height.
When nitrogen fertilizer was applied in either year, significant difference in plant height was first observed at 16 weeks after transplanting (WAT) in both years. Application of 30 kg N ha -1 showed significant increase in plant height when compared with the control. There was no significant difference in plant height when nitrogen fertilizer was increased from 30 kg N ha -1 to 60 kg N ha -1 . The interaction effect between tillage methods and rates of nitrogen fertilizer on plant height was only significant at 16 and 24 WAT in 2014.
Effect of tillage methods and Nitrogen fertilizer application on number of primary branches
In both years and at all sampling periods, formation of branches was more rapid on ploughing once plot but did not differ statistically with zero tillage while plants on ploughing + harrowing plots produced a significantly lower number of branches. Application of 60 kg N ha -1 also produced more number of branches; the values did not differ significantly with the application of 30 kg N ha -1 . Control nitrogen fertilizer (0 kg N ha -1 ) produced a significantly lower number of primary branches in both years and at all sampling periods (Table 7) . In both years and at all sampling periods, there was a significant interaction effect of tillage methods and rates of nitrogen fertilizer on number of primary branches.
Kernel number and weight
Effects of tillage systems and application of nitrogen fertilizer on kernel number and kernel weight per plot (kg -1 ) of Thevetia peruviana in 2013 and 2014 cropping seasons is shown on Table 8 . Tillage systems significantly influenced kernel number and weight in both years. Kernel number and weight were significantly higher on ploughing once plots compared with zero tillage methods and ploughing + harrowing plots. Using the mean of the two years, ploughing once increased number of kernel by 14 and 38 % and weight of kernel by11 and 79 % when compared with zero tillage and ploughing + harrowing.
Application of 30 kg N ha -1 significantly increased kernel yield and weight but when nitrogen rate was increased from 30 kg N ha -1 to 60 kg N ha -1 a relatively much lower increment was observed. The control (0 kg N ha -1 ) gave a significantly lower yield and weight during the two cropping seasons. Using the mean and compared with the control, 30 kg N ha -1 increased kernel number of Thevetia by 37 % while 60 kg N ha -1 increased Thevetia kernel number by 40 %. Likewise, 30 kg N ha -1 increased Thevetia kernel weight by 69 % and 60 kg N ha -1 increased kernel weight by 70 % (Table 8) .
The effect of the interaction between tillage methods and application of rates of nitrogen fertilizer was significant on number and weight of kernel. Table 9 shows the correlation coefficient between mean values of soil physical and chemical properties and performance parameters of Thevetia. The results showed that soil physical properties (bulk density, moisture content and soil temperature) do not significantly influenced performance parameters. Though not significant, bulk density and moisture content were positive and soil temperature negative. However, soil chemical properties (organic matter, N, P, K, Ca and Mg) influenced plant height, branches, kernel number and weight of Thevetia significantly, except for Ca and Mg for kernel number and kernel weight.
Discussion
Effect of tillage methods and Nitrogen fertilizer application on soil physical and chemical properties
The higher bulk density of zero tillage compared with ploughing once and ploughing + harrowing could be attributed to non-tillage and soil compaction. This means that continuous exposure of untilled soil to rainfall without mechanical tillage compact the soil. Zero tillage had higher moisture and lower temperature compared with other tillage methods, this could be related to organic matter in the soil surface which acted as mulch to reduce temperature and evaporation loss of water. The higher moisture content in zero tilled soil can also be adduced to the killed vegetation which acted like mulch on the surface of the soil to reduce temperature and conserve soil water and preventing evaporation.
The result also showed that ploughing + harrowing had higher temperature and lower moisture content compared with ploughing once because of greater soil tilt produced by ploughing + harrowing which increase turbulent movement of atmospheric air into it which would have enhanced water evaporation and raised temperature compared with ploughing once where the surface is rough.
Tillage enhances mineralization of soil organic matter. The result that N, P, K, Ca and Mg were higher in ploughing once compared with zero tillage could be due to the enhanced mineralization of organic matter and consequent release of nutrients. The decline in the nutrient reserves of ploughing + harrowing compared with zero tillage could be as a result of soil erosion that removes colloidal fraction with high 'enrichment ratio' resulting in a progressive depletion of its nutrient reserves. Ploughing once produced higher values of soil N, P, K, Ca and Mg compared with ploughing + harrowing. This was due to minimal disturbance of soil by this treatment compared with ploughed followed by harrowed soil.
Increase in N, P, K, Ca and Mg due to application of Nitrogen fertilizer could be adduced to decomposition of soil organic matter and mineralization of its nutrients. Source: Meteorological station, Lower Niger River Basin Development Authority, Ilorin (DMTR) * = significant at 0.05 level of probability NS = Not significant at 0.05 level of probability 
Effect of tillage methods and Nitrogen fertilizer application on Thevetia growth and kernel yield
Ploughing once compared with zero tillage and ploughing + harrowing increased Thevetia plant height, number of primary branches, kernel number and kernel weight per plot. The highest values of plant height, number of primary branches, kernel number and kernel weight under ploughing once was due to better soil condition resulting from this treatment which could be associated with better soil organic matter, N, P, K, Ca and Mg (nutrient) of this treatment.
The correlation between soil chemical properties and performance parameters of Thevetia was significant and that of soil physical properties were not significant. This implies that soil chemical properties dictated the performance of Thevetia between zero, ploughing once and ploughing + harrowing. The soil physical properties (bulk density, moisture content and temperature) are not significant and suggest that they were not limiting for Thevetia production in the study area.
The application of nitrogen significantly increased the plant height, number of branches and girth of Thevetia. The significant effect caused by application of Nitrogen fertilizer to Thevetia plants showed that soil in these areas lack essential nutrients especially N. This is supported by the result of the physical and chemical properties of the sites before the experiments. There was no significant different between 30 kg/ha and 60 kg/ha nitrogen fertilizer for Thevetia plant. This means that above 30 kg/ha, N supply was at the luxury level and contributed less to yield. 30 kg/ha nitrogen fertilizer seems to be adequate for Thevetia kernel yield. **= correlation is significant at the 0.01 level *= correlation is significant at the 0.05 level
Conclusion
Among the different tillage methods employed for the establishment of T. peruviana, ploughing once had higher values of plant height, number of primary branches, kernel number and weight soil organic matter, N, P, K, Ca and Mg compared with zero tillage and ploughing + harrowing. The higher value of performance parameters under ploughing once treatments was adduced to high soil nutrient. Soil physical properties (bulk density, moisture content and temperature) were not limiting for Thevetia production in the study area. Nitrogen fertilizer improved significantly the growth and yield of Thevetia compared with the control. However, there was no significant different between 30 kg/ha and 60 kg/ha nitrogen fertilizer for Thevetia plant. 30 kg/ha nitrogen fertilizer seems to be adequate for Thevetia production. With the rising cost of chemical fertilizer it can be said that ploughing once and application of 30 kg/ha nitrogen fertilizer is recommended for the production of Thevetia peruviana in guinea savanna zone of Nigeria.
